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PHOTOPROTECTIVE/COSMETIC 
COMPOSITIONS COMPRISING NOVEL 

BENZ-X-AZOLE-SUBSTITUTED 
SILANE/SILOXANE SUNSCREENS 

This is a continuation application of US. patent appli 
cation Ser. No. 09/205,607, ?led on Dec. 4, 1998, noW 
abandoned. 

BACKGROUND OF THE INVENTION 

1. Technical Field of the Invention 
The invention concerns neW silicon-bearing derivatives of 

benZ-X-aZole that are liposoluble, photostable, and have an 
eXcellent absorption poWer in the UV radiation spectrum. 
The invention also pertains to compositions, particularly 
cosmetic compositions, containing these neW derivatives, 
Which can be used for photoprotection of the skin and/or hair 
against UV radiation, particularly solar radiation. 

2. Description of the Prior Art 
It is a knoWn fact that light radiation in the Wavelength 

range of betWeen 280 nm and 400 nm can darken the human 
epidermis and that, more speci?cally, radiation in the Wave 
length range of betWeen 280 and 320 nm, referred to as 
UV-B, causes cutaneous erythema and burns Which can be 
detrimental to the development of natural tanning. For these 
reasons, as Well as for esthetic reasons, there is a groWing 
demand for Ways of controlling this natural tanning in order 
to control the color of one’s skin. As a result, this UV-B 
radiation needs to be ?ltered out. 

It is also a knoWn fact that UV-A radiation, having a 
Wavelength of betWeen 320 and 400 nm, Which causes the 
skin to tan, is likely to induce an alteration of the skin, 
particularly in the case of sensitive skin or skin that is 
continually eXposed to solar radiation. In particular, UV-A 
rays cause the skin to lose its elasticity and Wrinkles to 
appear, leading to premature skin aging. They promote the 
triggering of the erythematic reaction or amplify this reac 
tion in certain subjects, and can even be the cause of 
phototoXic or photoallergic reactions. Consequently, for 
esthetic and cosmetic reasons, such as maintaining the 
natural elasticity of the skin, for example, more and more 
people Wish to control the effect of UV-A radiation on their 
skin. It is therefore desirable to ?lter out UV-A radiation as 
Well. 

Numerous compounds intended for the photoprotection 
(UV-A and/or UV-B) of the skin have thus far been offered. 

Most of them are aromatic compounds providing absorp 
tion of UV rays in the spectrum of betWeen 280 and 315 nm, 
or in the spectrum of betWeen 315 and 400 nm, or still in the 
combined spectrum of these tWo ranges. They are most often 
formulated in sunscreen compositions in the form of an 
oil-in-Water emulsion (that is, a cosmetically acceptable 
medium consisting of a continuous aqueous dispersing 
phase and a discontinuous oily dispersed phase) and Which 
therefore contain in various concentrations one or more 
conventional organic ?lters having an aromatic function 
Which are lipophilic and/or hydrophilic and capable of 
selectively absorbing harmful UV radiation, With these 
?lters (and their quantities) being selected according to the 
desired solar protection factor (the solar protection factor is 
expressed mathematically as the ratio of the necessary 
irradiation time to reach the erythematogenic threshold With 
the UV ?lter, to the time necessary to reach the erythemato 
genic threshold Without the UV ?lter). 

In addition to their ?ltration poWer, these anti-UV com 
pounds must also have good cosmetic properties in the 
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2 
compositions containing them, good solubility in the usual 
solvents, especially fatty substances such as oils and greases, 
as Well as good resistance to Water and perspiration 
(persistence). 

SUMMARY OF THE INVENTION 

Among the aromatic compounds that have been proposed 
for this purpose We can mention the (hydroXy-2‘-phenyl)-2 
benZ-X-aZole compounds of patent application CH 350,763. 
The solubility of these molecules in various types of for 
mulations used in the ?eld of solar protection is still inad 
equate. 
The Applicant made the surprising discovery of neW 

silicon-bearing derivatives of benZ-X-aZole having improved 
properties, particularly With regard to their solubility in fatty 
substances and their stability With light. 
More speci?cally, according to this invention it Was found 

that by grafting one or more benZ-X-aZole groups to a 
silicone chain, it Was possible to arrive at neW compounds 
that, in addition to eXcellent ?ltering properties in the UV-A 
and/or UV-B radiation range, provide very good solubility in 
the commonly-used organic solvents and particularly fatty 
substances such as oils, as Well as eXcellent cosmetic 
properties, making them particularly appropriate for use as 
solar radiation ?lters in, or for the preparation of, cosmetic 
compositions intended for the protection of the skin and/or 
hair against ultraviolet radiation. 

DETAILED DESCRIPTION OF BEST MODE 
AND SPECIFIC/PREFERRED EMBODIMENTS 

OF THE INVENTION 

Consequently, the ?rst object of this invention is neW 
compounds characteriZed by the fact that they have at least 
one unit based on the folloWing formula (1) or (2): 

(1) 
Ra 

A—siR'1R'2R'3 (2) 

in Which: 
R refers to a hydrocarbonic group saturated or unsaturated 

at C1—C3O, a hydrocarbonic group halogenated at 
C1—C8, or a trimethylsilyloXy group; 

a is equal to 1 or 2; 

R1, R2, and R3; either identical or different, are chosen 
from among the linear or branched, saturated or unsat 
urated alkyl and alkenyl radicals at C1—C8; 

A is a radical having the folloWing formula (I): 

(I) 

in Which: 
L is a divalent radical alloWing radical A to latch on to the 

silicone chain; 
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radicals R1 and R2, either identical or different, indepen 
dently represent an atom of hydrogen, a linear or 
branched alkyl radical at C1410, or a linear or branched 
alkenyl radical at C2—C8, With tWo adjacent R1 or R2 
components being capable of forming an alkylidene 
dioXy group in Which the alkylidene group contains 1 
or 2 atoms of carbon; 

Y represents C or N; 

X represents O; NR3; S When Y designates C or C When 
Y designates N; 

R3 is a hydrogen atom or an alkyl radical at C1—C8; 
n and m are 1 or 2 independently. 

Preferably, L satis?es one of the folloWing formulas (a) or 

R4 

(11') 
— CH: C— 

in Which: 

W represents O or NH; 
Z is a linear or branched, saturated or unsaturated di-yl 

alkane radical at C1—C6, possibly substituted With a 
linear or branched, saturated or unsaturated hydroXyl or 
alkyl radical at C2—C8; 

R4 represents an atom of hydrogen, a hydroXyl radical, or 
a linear or branched, saturated or unsaturated alkyl 
radical at C1—8; 

p and q are 0 or 1. 
Preferably, the compounds according to the invention 

satisfy one of the folloWing tWo formulas (3 or 4): 

in Which: 
R designates a saturated or unsaturated hydrocarbonic 

group at C1—C3O, a halogenated hydrocarbonic group at 
C1—C8, or a trimethylsilyloXy group; 

the B components, either identical or different, are chosen 
from among the R radicals and the A radical; 

r is a Whole number of betWeen 0 and 50 inclusively; 

s is a Whole number of betWeen 0 and 20 inclusively and 
if s is 0, then at least one of the B symbols is A; 

u is a Whole number betWeen 1 and 6 inclusively; 

t is a Whole number betWeen 0 and 10 inclusively; 

t+u is equal to or greater than 3. 
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4 
The compounds of the invention display eXcellent lipo 

solubility and can thus be used in large concentrations, thus 
providing the ?nal compositions With very high protection 
indices; furthermore, they spread uniformly throughout con 
ventional cosmetic media containing at least one fatty phase 
or a cosmetically acceptable organic solvent, and can thus be 
applied to the skin or the hair in order to act as an effective 

protective ?lm. 
In addition, the compounds of the invention have an 

eXcellent intrinsic ?ltration poWer With regard to UV-A 
and/or UV-B ultraviolet radiation. 

These neW silicon-bearing derivatives of benZ-X-aZole 
can therefore be used as sunscreens for human skin and hair. 

They can also be used as protective agents against light in 
the plastics industry. 

Preferably, the R radicals, either identical or different, are 
chosen from among the linear or branched, saturated or 
unsaturated alkyl radicals at C1—C1O, the phenyl radical, and 
the tri?uoro-3,3,3-propyl radical, With at least 80% of the R 
radicals by number being the methyl radical. 

In formulas (1) through (4) above, special preference is 
given to the statistical or block-de?ned derivatives having at 
least one of the folloWing properties: 

R is methyl 

B is methyl 

R1 is H 
R2 is methyl or methoXy 
p is 1 

q is 0 or 1 

W is O 

r is betWeen 0 and 3 inclusively 

s is betWeen 1 and 3 inclusively 

t+u is betWeen 3 and 5 

R1, R2, and R‘3 are methyl. 
In order to prepare the derivatives of formulas (1) through 

(4), one can proceed conventionally by implementing a 
hydrosilylation reaction starting With the corresponding 
siloXane or silane derivative in Which, for eXample, all the A 
radicals are hydrogen atoms. This derivative is referred to as 
the SiH derivative in the remainder of the teXt. 
The SiH groups can be present in the chain and/or at the 

end of the chain. These SiH derivatives are Well knoWn 
products in the silicone industry and are generally available 
on the market. They are described, for instance, in American 
patents U.S. Pat. Nos. 3,220,972, 3,697,473, and 4340709. 

The SiH derivatives corresponding to the compounds of 
formulas (2), (3), and (4) can therefore be represented by the 
folloWing formulas (5) through (7): 
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-continued 
(7) 

10 

in Which: 
R11, R2, and R‘3 have the meanings given above for 

formula (2); 
R, r, s, t, and u have the meanings given above for 15 

formulas (3) and (4); 
the B‘ components, either identical or different, are chosen 

from among the R radicals and a hydrogen atom. 
In order to prepare the compounds of the invention per 

formulas (2) through (4) above, one proceeds in the folloW 
ing Way: the SiH derivative per formula (5), (6), or (7) is 
caused to undergo a hydrosilylation reaction in the presence 
of a catalytically effective quantity of a platinum catalyst on 
an organic derivative of benZ-X-aZole chosen from among 
those of the folloWing formula (I‘): 

20 

Where R1, R2, X, Y, n, and m have the same meanings as for 
formula (I) above and L‘ complies With one of the folloWing 
tWo formulas (b and b‘): 

(b) 

(b') 

Where W, R4, Z, p, and q have the same meanings as in 
formulas (a) and (a‘) above. 

The hydrosilylation reaction is therefore conducted 
according to one of the folloWing tWo reactions: 

(grafting to formula 

50 

OT 

—Si_H + CHEC— 

(grafting to formula (b‘)) 
As benZ-X-aZole derivatives usable for the preparation of 65 

the compounds according to the invention, special prefer 
ence goes to: 

6 
2-benZoXaZol-2-yl-4-methyl-6-(2-methyl-allyl)-phenol 
2-(1H-benZimidaZol-2-yl)-4-methoXy-6-(2-methyl-allyl) 

phenol 
The derivatives of formula (I‘) are obtained by conden 

sation of an alkene or alkenyl halogenide With a derivative 
of formula (I“) 

(1") 

in Which the R1, R2, X, Y, n, and m radicals have the same 
meanings as in formulas (I) and (I‘); folloWed by a Claisen 
rearrangement reaction. 

As benZ-X-aZole derivatives usable for the preparation of 
the compounds according to the invention per formula (1“), 
special preference goes to: 

2-benZoXaZol-2-yl-4-methyl-phenol 
2-(1H-benZimidaZol-2-yl)-4-methoXy-phenol 

The formula (I“) derivatives can be prepared according to 
the procedures described in patent CH 350,763. 

The silane derivatives per formula (2) (A—Si—R‘,R‘2R‘3) 
according to the invention can be obtained using another 
synthesis process Which involves starting With the derivative 
of the folloWing formula (c): 

(C) 
(R2111 

/0 \ 
H \ | lOH 
N \Y / 

(R1)? | 

in Which radicals R1, R2, X, Y, n, and m have the same 
meanings as for formulas (I) and (1‘) above, and by causing 
a silane derivative having the folloWing formula (8) to react 
With it: 

in Which Hal represents a halogen and more speci?cally 
chlorine, and the radicals R4, Z, R1, R2, R‘3, and p have the 
same meanings as above. 

The derivatives of formula (c) can be prepared according 
to the procedures described in patent CH 350,763. 

The silane derivatives per formula (2) (A—Si— 
R‘1R‘2R‘3) according to the invention can be obtained 
according to another synthesis process Which involves start 
ing With the derivatives of the folloWing formula (9): 
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(9) 

(R2)m 

in Which radicals R2, R4, Z, R1, R2, R‘3, and p have the same 
meanings as in the above formulas and R5 is H or methyl, 
and by causing it to react With a derivative of the following 1 
formula (10): 

(10) 

in Which X has the same meaning as in the above formulas, 
With this cycliZation condensation being possible in the 
presence of boric acid. 

The derivatives of formula (9) are obtained by conden 
sation of an alkene or alkenyl halogenide With a derivative 3 
of the folloWing formula (11): 

(1 1) 

in Which radicals R2, R5, and m have the same meanings as 
in formulas (I) and The products of formulas (10) and 
(11) are commercial products. 

The object of this invention is also a composition com 
prising a compound per formula (1) through (4) of the 
invention in an appropriate medium. The medium can be, for 
instance, a plastic material composition. It may also be 
appropriate for topical application. In this case the compo 
sition of the invention is a cosmetic composition Which 
comprises a cosmetically acceptable medium. 

The composition according to the invention is preferably 
a composition intended to protect a material sensitive to 
ultraviolet radiation, particularly solar radiation, comprising 
an effective quantity of at least one compound per the 
invention. In a preferred embodiment of the invention, this 
composition is intended to protect the skin and/or hair. 

The compounds of formula (1), (2), (3), or (4) are 
generally present in the composition of the invention in 
proportions ranging betWeen 0.1% and 20% by Weight, 
preferably betWeen 0.5% and 10% by Weight, in relation to 
the total Weight of the composition. 

Naturally, the compositions according to the invention 
may contain one or more additional solar ?lters active in the 
UVA and/or UVB spectrum (absorbers) other than the com 
pounds of this invention, be they hydrophilic or lipophilic. 
In particular, these additional ?lters may be chosen from 
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8 
among the cinnamic derivatives, the salicylic derivatives, 
derivatives of camphor, triaZine derivatives, benZophenone 
derivatives, dibenZoylmethane derivatives, derivatives of 
beta,beta-diphenylacrylate, derivatives of p-aminobenZoic 
acid, and the ?ltering polymers and ?ltering silicones 
described in application WO-93/04665. Other examples of 
organic ?lters are given in patent application EP-A 
0487404. 
The compositions according to the invention may also 

contain skin tanning and/or arti?cial darkening agents 
(dyeing agents) such as dihydroxyacetone (DHA). 
The compositions according to the invention may further 

more contain pigments or nanopigments (average siZe of 
primary particles: generally betWeen 5 nm and 100 nm, 

5 preferably betWeen 10 nm and 50 nm) of metal oxides, either 
coated or not, such as nanopigments of oxides of titanium 
(amorphous or crystalliZed in rutile and/or octahedrite 
form), iron, Zinc, Zirconium, or cerium Which are all Well 
knoWn UV photoprotective agents in their oWn right. 
Furthermore, conventional coating agents consist of alumina 
and/or aluminum stearate. Such nanopigments of metal 
oxides, either coated or not, are described in patent appli 
cations EP-A-0518772 and EP-A-0518773. 
The composition may contain the cosmetic additives 

commonly used in the ?eld of cosmetics, such as fatty 
substances, organic solvents, silicones, thickeners, softeners, 
additional sun ?lters, anti-foaming agents, hydrating agents, 
scents, preservatives, surface-active agents, ?llers, complex 
ing agents, anionic, cationic, non-ionic, or amphoteric poly 

0 mers or their mixtures, propellants, alkaliniZing or acidify 
ing agents, dyes, pigments or nanopigments, particularly 
those intended to provide an additional photoprotective 
effect through physical blocking of the ultraviolet radiation, 
or any other ingredient generally used in cosmetics, espe 
cially for the manufacture of sunscreen compositions. 
With regard to the organic solvents, We can mention the 

inferior alcohols and polyols such as ethanol, isopropanol, 
propyleneglycol, glycerin, and sorbitol. 

The fatty substances may consist of an oil or a Wax or their 

mixtures, fatty acids, esters of fatty acids, fatty alcohols, 
vaseline, paraf?n, lanolin, hydrogenated lanolin, and acety 
lated lanolin. The oils can be selected from among animal, 
vegetable, mineral, or synthetic oils, particularly hydroge 
nated palm oil, hydrogenated ricin oil, vaseline oil, paraf?n 
oil, Purcellin oil, silicone oils, either volatile or not, and 
isoparaf?ns. 

Naturally, specialists in the ?eld Will be careful to choose 
the additional compound or compounds mentioned above 
and/or their quantities in such a Way that the bene?cial 
intrinsic properties of the compound according to the inven 
tion are not altered, at least not substantially, by the additive 
or additives in question. 
The cosmetic composition of the invention can be used as 

a human epidermis or hair protection composition against 
ultraviolet rays, as a sunscreen composition, or as a make-up 
product. 

The composition may occur in the form of a lotion, a 
thickened lotion, a gel, a creme, a milk, a poWder, a solid 
stick, and may possibly be packaged as an aerosol in the 
form of a foam or spray. 
When the cosmetic composition of the invention is spe 

ci?cally intended to protect the human epidermis against UV 
rays or as a sunscreen composition, it may occur in the form 

of a suspension or dispersion in solvents or fatty substances, 
or in the form of an emulsion (particularly an O/W or W/O 
emulsion, but preferably O/W) such as a creme or a milk, a 
vesicular dispersion, in the form of an ointment, gel, solid 
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stick, or aerosol foam. The emulsions may furthermore 

contain anionic, non-ionic, cationic, or amphoteric surface 
active agents. 

When the cosmetic composition according to the inven 
tion is used to protect the hair, it can occur in the form of a 

shampoo, lotion, gel, or rinse composition to be applied 
before or after shampooing, before or after dyeing, before, 
during, or after a permanent or straightening treatment, a 
styling or treatment lotion or gel, a brushing or setting lotion 
or gel, hair spray, a permanent or straightening composition 
or a hair dyeing or bleaching composition. 

When the cosmetic composition according to the inven 
tion is speci?cally intended for depigmentation of the skin, 
it may occur in all the galenical forms normally used for 
topical application, particularly in the form of an aqueous, 
hydroalcohol, or oily solution, an oil-in-Water or Water-in-oil 
emulsion or multiple emulsion, an aqueous or oily gel, a 
liquid, pasty, or solid anhydrous product, a dispersion of oil 
in an aqueous phase using spherules, With the spherules 
possibly being polymeric nanoparticles such as nanospheres 
and nanocapsules or, better still, ionic and/or non-ionic lipid 
vesicles. 

The composition may be more or less ?uid and have the 

appearance of a White or colored creme, an ointment, a milk, 

a lotion, a serum, a paste, or a foam. It could possibly be 

applied to the skin in an aerosol form. It can also occur in 
a solid form and, for instance, in the form of a stick. 

When the cosmetic composition according to the inven 
tion is used as an eyelash, eyebroW, skin or hair make-up 
product, such as a skin treatment creme, foundation, lipstick, 
eye shadoW, rouge, eye liner, mascara, or coloring gel, it can 
occur in a solid or pasty, anhydrous or aqueous form, such 
as oil-in-Water or Water-in-oil emulsions, suspensions, or 

gels. 

The object of the invention is furthermore the use of a 
compound complying With the invention in or for the 
manufacture of compositions intended to protect materials 
sensitive to ultraviolet radiation, particularly solar radiation. 

The object of the invention is furthermore a compound 
per formula (1), (2), (3), or (4) complying With the invention 
for the preparation of a medication intended to prevent the 
harmful effects of UV radiation. 

Finally, the object of the invention is a cosmetic process 
for protecting the skin and/or hair against ultraviolet 
radiation, particularly solar radiation, Which involves the 
application of an effective quantity of the cosmetic compo 
sition de?ned above, or a compound per formula (1), (2), (3), 
or (4) as de?ned earlier, to the skin or hair. 

The examples Which folloW illustrate the invention 
Without, hoWever, limiting its scope. 
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10 
EXAMPLE OF PREPARATION 1 

a) First stage: preparation of 2-[5-methoxy-2-(2-methyl 
allyloxy)-phenyl]-1H-benZimidaZole: 
To a mixture of 2(1H-benZimidaZol-2-yl)-4-methoxy 

phenol) (3.6 g, 0.015 mole) and potassium carbonate (2.35 
g, 0.017 mole) in 20 ml of DMF heated to 85° C., is added 
methallyl chloride (1.36 g, 0.015 mole) drop by drop over a 
20-minute period. It is left at 85° C. for 4 hours. The reaction 
mixture is cooled and poured into ice cold Water. The 
resulting precipitate is ?ltered, Washed in Water, and recrys 
talliZed in methanol. We obtain 2.3 g (yield=52%) of a pale 
yelloW poWder of 2-[5-methoxy-2-(2-methyl-allyloxy) 
phenyl]-1H-benZimidaZole: 
Mp: 144—148° C. 

b) Second stage: preparation of 2-(1H-benZimidaZol-2-yl) - 
4-methoxy-6-(2-methyl-allyl)-phenol: 
The foregoing derivative (2 g) is heated to 180° C. for 2 

hours and 30 minutes. After cooling, the reaction mixture is 
silica-chromatographed (eluent: dichloromethane). We thus 
obtain 2 g of a pale yelloW poWder of 2-(1H-benZimidaZol 
2-yl)-4-methoxy-6-(2-methyl-allyl)-phenol: 

Mp: 127-1290 C. 
UV (ethanol) kmax = 302 nm, emax = 18,500 

km = 343 nm, em, = 16,200 

Ultimate analysis for C18H18N2O2 

C 73.45 
C 73.34 

N 9.52 
N 9.52 

theoretical 
actual 

H 6.16 
H 6.16 

O 10.87 
O 11.02 

c) Third stage: preparation of the derivative of example 1 

To a solution of the foregoing derivative (1.47 g, 0.005 
mole) and catalyst (complex With 3—3.5% by Weight of Pt in 
cyclovinylmethylsiloxane by Hiils Petrarch, PC085: 120 pl) 
in 3 ml of dry toluene heated to 80° C. is added 1.22 g 
(0.0055 mole) of heptamethyltrisiloxane drop by drop over 
a 20-minute period. It is left at this temperature for 5 hours. 
The reaction mixture is concentrated and one obtains after 
silica chromatography (eluent: Heptane/CHZCl2 30:70) 0.5 g 
of a colorless oil of the derivative of example 1: 
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UV (ethanol) kmax = 302 nm, emax = 17,780 
kmax = 343 nm, emax = 15,060 

Ultimate analysis for C25H4ON2O4Si3 

theoretical c 59.83 H 7.83 N 2.79 Si 16.79 
actual c 60.02 H 7.71 N 2.72 Si 16.57 

EXAMPLE 2 

a) First stage: preparation of 2-[5-methyl-2-(2-methyl 
allyloxy)-phenyl]-benZoxaZole 

To a mixture of 2-benZoxaZol-2-yl-4-methyl-phenol (5.63 
g, 0.025 mole) and potassium carbonate (3.8 g, 0.0275 mole) 
in 50 ml of DMF heated to 80° C. is added methallyl 
chloride (2.49 g, 0.0275 mole) drop by drop over a 
20-minute period. It is left at 80° C. for 2 hours. The reaction 
mixture is cooled and poured into glacial Water. Extraction 
is performed With dichloromethane, the organic phase is 
dried, and the solvent evaporated. The resulting poWder of 
2-[5-methyl-2-(2-methyl-allyloxy)-phenyl]-benZoxaZole 
(Mp: 57—58° C.) is treated directly in the next stage. 
b) Second stage: preparation of 2-benZoxaZol-2-yl-4 
methyl-6-(2-methyl-allyl)-phenol 

The foregoing derivative is heated to 190° C. for 6 hours. 
After cooling, the reaction mixture is silica 
chromatographed (eluent: dichloromethane). We thus obtain 
4.5 g of a pale yelloW poWder of 2-benZoxaZol-2-yl-4 
methyl-6-(2-methyl-allyl)-phenol: 

Mp: 81—83° c. 
UV (ethanol) kmax = 299 nm, emax = 20,130 

kmax = 333 nm, em = 14,180 

Ultimate analysis for C18H17NO2 

N 5.01 
N 4.90 

theoretical 
found 

C 77.40 
C 77.36 

H 6.13 
H 6.06 

O 11.46 
O 11.60 

c) Third stage: preparation of the derivative of example 2 
To a solution of the foregoing derivative (3.8 g, 0.0136 

mole) and catalyst (complex With 3—3.5% by Weight of Pt in 
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12 
cyclovinylmethylsiloxane by Hiils Petrarch, PC085: 20 pl) 
in 10 ml of dry toluene heated to 80° C. is added 3.1 g (0.014 
mole) of heptamethyltrisiloxane drop by drop over a 
20-minute period. It is left at this temperature for 8 hours. 
The reaction mixture is concentrated and one obtains after 
column chromatography puri?cation (eluent: Heptane/ 
Dichloromethane 40/60) 3.7 g (yield: 56%) of a White 
poWder of the derivative of example 2: 

Mp: 53—54° C. 
UV (ethanol) kmax = 287 nm, emax = 19,980 

kmax = 300 nm, emax = 24,150 

2cm = 333 nm, emx = 13,830 

Ultimate analysis for C24H37NO4Si3 

theoretical c 59.09 H 7.65 N 2.87 Si 17.27 
found c 58.99 H 7.85 N 2.80 Si 17.20 

EXAMPLE 3 

NH 

a) First stage: preparation of methyl 2-hydroxy-4-(3 
trimethylsilanyl-propyloxy)-benZoate 

To a mixture of methyl gentisate (16.8 g, 0.1 mole) and 
potassium carbonate (15.2 g, 0.11 mole) in 80 ml of DMF in 
a nitrogen atmosphere at 80° C. is added chloropropyl 
trimethyl silane (16.6 g, 0.11 mole) drop by drop over a 
20-minute period. The mixture is heated to 90° C. for 8 
hours. It is cooled and then poured into 200 ml of Water. 
Extraction is performed With diisopropyl ether. The organic 
phase is Washed With Water, dried With sodium sulfate, and 
then concentrated. After silica chromatography of the result 
ing yelloW oil (eluent: Heptane/CH2Cl2 90:10) We obtain 3.3 
g of a clean fraction of methyl 2-hydroxy-4-(3 
trimethylsilanyl-propyloxy)-benZoate. 

Ultimate analysis for C14H22O4Si 

C 59.54 
C 59.31 

H 7.85 
H 7.93 

Si 9.94 
Si 10.20 

calculated 
found 

b) Second stage: preparation of the derivative of example 3 
A mixture of the foregoing derivative (2 g, 0.0071 mole), 

ortho phenylene diamine (10 g), and boric acid (0.05 g) in 
3 ml of N-methyl pyrrolidone is raised to 170° C. With 
bubbling nitrogen for 3 hours. The reaction mixture is 
cooled and poured into Water. The purple precipitate of 
excess ortho phenylene diamine is ?ltered out. The liquor is 
concentrated and chromatographed (eluent: 
dichloromethane) to yield the derivative of example 3: 
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Mp: 202-2080 C. 
UV (ethanol) Amax = 333 nm, emax = 22,200 

kmax = 318 nm, emax = 24,250 

Ultimate analysis for C19H24N2O2Si 

calculated c 67.02 H 7.10 N 8.23 Si 8.25 
found c 67.35 H 7.02 N 8.11 Si 8.02 

EXAMPLE 4 

Here We give a concrete example of a cosmetic compo 
sition according to the invention, that is, a sunscreen O/ W 
emulsion: 

compound of example 1 4% 
mixture of ceylstearyl alcohol and cetylstearyl 7% 
oxyethylenated alcohol (33 OE) 80/20 sold under 
the tradename of “Dehsconet 390” by Tensia 
mixture of glycerol mono and distearate sold under 2% 
the tradename of “Cerasynth SD” by ISP 
cetyl alcohol 1.5% 
polydimethylsiloxane sold under the tradename of 1.5% 
“DC200 Fluid” by DoW Corning 
alcohol benZoate at C12—C15 sold under the 16% 
tradename of “Finsolv TN” by Finetex 
glycerine 20% 
preservatives in su?icient quantity 
deionized Water suf?cient quantity 

for 100% 

This O/W emulsion is prepared according to the conven 
tional emulsion preparation techniques by dissolving the 
?lter in the fatty phase containing the emulsi?ers, by heating 
the fatty phase to 70—80° C., and by adding Water heated to 
the same temperature With vigorous agitation. The agitation 
is maintained for 10 to 15 minutes, then it is alloWed to cool 
With moderate agitation, and then ?nally, at 40° C., the 
preservatives are added. 

In this Way a sunscreen creme particularly effective 
against UV B and UV A is obtained. 

What is claimed is: 
1. A liposoluble, photostable, UV-photoprotecting benz 

x-aZole-substituted silane or siloxane having the formula (1) 
or (2): 

(1) 
Ra 

A—siR'1R'2R'3 (2) 

in Which R is a C1—C3O saturated or unsaturated hydrocarbyl 
radical, a C1—C8 halogenated hydrocarbyl radical, or a 
trimethylsilyloxy radical; a is 1 or 2; the radicals R‘ 1, R‘2 and 
R‘3 are independently a C1—C8 linear or branched alkyl or 
alkenyl radical; and A is a radical having the structural 
formula (I): 
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(I) 
R 111 

/0 \/(\W2) 
| L— 

in Which L is a divalent radical bonding said radical A to the 
silicon atom in the structural formula (1); the radicals R1 and 
R2 are independently a hydrogen atom, a C1—C1O linear or 
branched alkyl radical or a C2—C8 linear or branched alkenyl 
radical, Wherein tWo adjacent R1 or R2 radicals are as 
de?ned above or together form an alkylidenedioxy radical 
Wherein the alkylidene moiety has 1 or 2 carbon atoms; Y is 
C or N; and X is O, NR3, S When Y is C, or C When Y is N, 
Wherein R3 is a hydrogen atom, or a C1—C8 alkyl radical; and 
n and m are, independently, 0 or 1. 

2. The benZ-x-aZole-substituted silane or siloxane as 
de?ned by claim 1, Wherein formula (I), L is one of the 
folloWing divalent radicals (a) or (a‘): 

in Which W is O or NH; Z is a C1—C6 linear or branched, 
saturated or unsaturated divalent hydrocarbyl radical, or a 
substituted such radical bearing a hydroxyl substituent, or a 
C2—C8 linear or branched, saturated or unsaturated hydro 
carbyl radical; R4 is a hydrogen atom, a hydroxyl radical, or 
a C1—C8 linear or branched, saturated or unsaturated hydro 
carbyl radical; and p and q are each 0 or 1. 

3. The benZ-x-aZole-substituted siloxane as de?ned by 
claim 2, having one of the formulae (3) or (4): 

l l l l 
B—Ti—0 Ti—O Ti—O ?i—B 

R R I A S R 

(3) 

(4) 

in Which R is a C1—C3O saturated or unsaturated hydrocarbyl 
radical, a C1—C8 halogenated hydrocarbyl radical, or a 
trimethylsilyloxy radical; the radicals B, Which may be 
identical or different, are each a radical R or a radical A; r 
is a Whole number ranging from 0 to 50, inclusive; s is a 
Whole number ranging from 0 to 20, inclusive, With the 
proviso that, if s is 0, then at least one of the radicals B is 
a radical A; u is a Whole number ranging from 1 to 6, 



US 6,376,679 B2 
15 

inclusive; t is a Whole number ranging from 0 to 10, 
inclusive; and t+u is equal to or greater than 3. 

4. The benZ-X-aZole-substituted siloXane as de?ned by 
claim 3, Wherein formulae (3) or (4), the radicals R are 
independently a C1—C1O linear or branched, saturated or 
unsaturated hydrocarbyl radical, a phenyl radical, or a 
3,3,3-tri?uoropropyl radical, With the proviso that at least 
80% of the radials R are methyl radicals. 

5. The benZ-X-aZole-substituted siloXane as de?ned by 
claim 3, Wherein formulae (3) or (4), at least one of the 
folloWing conditions is satis?ed: 

R is methyl, 
B is methyl, 

R1 is H, 
R2 is methyl or methoXy, 
p is 1, 
q is 0 or 1, 

W is 0, 

r ranges from 0 to 3, inclusive, 

s ranges from 1 to 3 inclusive, 

t+u ranges from 3 to 5, and/or 

R‘l, R‘2, and R‘3 are methyl. 
6. The benZ-X-aZole-substituted siloXane 

claim 3, having the formula 
7. The benZ-X-aZole-substituted siloXane as de?ned by 

claim 3, having the formula 
8. The benZ-X-aZole-substituted siloXane as de?ned by 

claim 1, having the formula 
9. The benZ-X-aZole-substituted silane as de?ned by claim 

1, having the formula 
10. The benZ-X-aZole-substituted silane or siloXane as 

de?ned by claim 2, Wherein formula (I), L is a divalent 
radical (a). 

11. The benZ-X-aZole-substituted silane or siloXane as 
de?ned by claim 2, Wherein formula (I), L is a divalent 
radical (a‘). 

12. The benZ-X-aZole-substituted silane or siloXane as 
de?ned by claim 1, Wherein formula (I), Y is C. 

13. The benZ-X-aZole-substituted silane or siloXane as 

de?ned by claim 1, Wherein formula (I), Y is N. 
14. The benZ-X-aZole-substituted silane or siloXane as 

de?ned by claim 1, Wherein formula (I), X is O. 
15. The benZ-X-aZole-substituted silane or siloXane as 

de?ned by claim 1, Wherein formula (I), X is NR3. 
16. The benZ-X-aZole-substituted silane or siloXane as 

de?ned by claim 1, Wherein formula (I), X is S and Y is C. 
17. The benZ-X-aZole-substituted silane or siloXane as 

de?ned by claim 1, Wherein formula (I), X is C and Y is N. 
18. A process for the preparation of a benZ-X-aZole 

substituted silane or siloXane as de?ned by claim 2, com 
prising hydrosilylating, in the presence of a catalytically 
effective amount of a platinum hydrosilylation catalyst, a 
silane or siloXane compound having the formula (1‘) or (2‘): 

as de?ned by 

With a benZ-X-aZole compound having the structural formula 
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(1') 
R 111 

/0 \/(\W2) 
| L! 

/ \Y / 
(ROI. I I 
\ X 

Wherein L‘ is one of the folloWing radicals (b) or (b‘): 

19. A process for the preparation of a benZ-X-aZole 
substituted siloXane as de?ned by claim 3, having one of the 
formulae (3) or (4), comprising hydrosilylating, in the 
presence of a catalytically effective amount of a platinum 
hydrosilylation catalyst, a siloXane compound having the 
formula (6) or (7): 

Wherein the radicals B‘ are independently a radical R or a 
hydrogen atom, With a benZ-X-aZole compound having the 
structural formula (I‘): 

Wherein L‘ is one of the folloWing radicals (b) or (b‘): 

(b) 
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-continued 

20. A process for the preparation of a silane having the 
following formula (2): 

in Which the radicals R‘l, R‘2 and R‘3 are independently a 
C1—C8 linear or branched alkyl or alkenyl radical; and A is 
a radical having the structural formula (I): 

in Which L is a divalent radical bonding said radical A to the 
silicon atom; the radicals R1 and R2 are independently a 
hydrogen atom, a C1—C1O linear or branched alkyl radical or 
a C2—C8 linear or branched alkenyl radical, Wherein tWo 
adjacent R1 or R2 radicals are as de?ned above or together 
form an alkylidenedioXy radical Wherein the alkylidene 
moiety has 1 or 2 carbon atoms; Y is C or N; and X is O, 
NR3, S When Y is C, or C When Y is N, Wherein R3 is a 
hydrogen atom, or a C1—C8 alkyl radical; and n and m are, 
independently, 0 or 1, comprising reacting a benZ-X-aZole 
compound having the structural formula (c): 

(ROB 

(C) 
(R2)m 

With a silane compound having the formula (8): 

Hal—(Z)[,—CHR4—CH2—SiR'1R'2R'3 (8) 

in Which Hal is a halogen atom; Z is a C1—C6 linear or 
branched, saturated or unsaturated divalent hydrocarbyl 
radical, or a substituted such radical bearing a hydroXyl 
substituent, or a C2—C8 linear or branched, saturated or 
unsaturated hydrocarbyl radical; R4 is a hydrogen atom, a 
hydroXyl radical, or a C1—C8 linear or branched, saturated or 
unsaturated hydrocarbyl radical; and p is 0 or 1. 

21. A process for the preparation of a silane having the 
folloWing formula (2): 

A—siR'1R'2R'3 (2) 

in Which the radicals R‘l, R‘2 and R‘3 are independently a 
C1—C8 linear or branched alkyl or alkenyl radical; and A is 
a radical having the structural formula (I): 
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(ROB 

in Which L is a divalent radical bonding said radical A to the 
silicon atom; the radicals R1 and R2 are independently a 
hydrogen atom, a C1—C1O linear or branched alkyl radical or 
a C2—C8 linear or branched alkenyl radical, Wherein tWo 
adjacent R1 or R2 radicals are as de?ned above or together 
form an alkylidenedioXy radical Wherein the alkylidene 
moiety has 1 or 2 carbon atoms; Y is C or N; and X is O, 
NR3, S When Y is C, or C When Y is N, Wherein R3 is a 
hydrogen atom, or a C1—C8 alkyl radical; and n and m are, 
independently, 0 or 1, comprising condensing a compound 
having the formula (9): 

(9) 

(R2111 

in Which Z is a C1—C6 linear or branched, saturated or 
unsaturated divalent hydrocarbyl radical, or a substituted 
such radical bearing a hydroXyl substituent, or a C2—C8 
linear or branched, saturated or unsaturated hydrocarbyl 
radical; R4 is a hydrogen atom, a hydroXyl radical, or a 
C1—C8 linear or branched, saturated or unsaturated hydro 
carbyl radical; R5 is a hydrogen atom or methyl radical; and 
p is 0 or 1, With a compound having the formula (10): 

(10) 

22. A photostable sunscreen or cosmetic composition 
suited for the UV-photoprotection of human skin, hair or 
both, comprising an effective UV-photoprotecting amount of 
at least one benZ-X-aZole-substituted silane or siloXane hav 
ing the formula (1) or (2): 

in Which R is a C1—C3O saturated or unsaturated hydrocarbyl 
radical, a C1—C8 halogenated hydrocarbyl radical, or a 
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trimethylsilyloxy radical; a is 1 or 2; the radicals R‘ 1, R‘2 and 
R‘3, Which may be identical or different, are each a C1—C8 
linear or branched alkyl or alkenyl radical; and Ais a radical 
having the structural formula (I): 

(ROI. 

in Which L is a divalent radical bonding said radical A to the 
silicon atom; the radicals R1 and R2, Which may be identical 
or different, are each a hydrogen atom, a C1—C1O linear or 
branched alkyl radical, a C2—C8 linear or branched alkenyl 
radical, With the proviso that tWo adjacent R1 or R2 radicals 
may together form an alkylidenedioxy radical Wherein the 
alkylidene moiety has 1 or 2 carbon atoms; Y is C or N; and 
X is O, NR3, S When Y is C, or C When Y is N, Wherein R3 
is a hydrogen atom, or a C1—C8 alkyl radical; and n and m 
are, independently, 0 or 1, formulated into a topically 
applicable, cosmetically acceptable medium therefor. 

23. The sunscreen or cosmetic composition as de?ned by 
claim 22, comprising from 0.1% to 20% by Weight of said 
at least one benZ-x-aZole-substituted silane or siloxane (1) or 

(2). 
24. The sunscreen or cosmetic composition as de?ned by 

claim 23, comprising from 0.5% to 10% by Weight of said 
at least one benZ-x-aZole-substituted silane or siloxane (1) or 

(2). 
25. The sunscreen or cosmetic composition as de?ned by 

claim 22, comprising an oil-in-Water emulsion. 
26. The sunscreen or cosmetic composition as de?ned by 

claim 22, comprising a Water-in-oil emulsion. 
27. The sunscreen or cosmetic composition as de?ned by 

claim 22, further comprising at least one additional hydro 
philic or lipophilic organic UV-A and/or UV-B sunscreen. 

28. The sunscreen or cosmetic composition as de?ned by 
claim 27, further comprising at least one cinnamic 
sunscreen, salicylic sunscreen, camphor sunscreen, triaZine 
sunscreen, benZophenone sunscreen, dibenZoylmethane 
sunscreen, [3,[3-diphenyl-acrylate sunscreen, 
p-aminobenZoic acid sunscreen, sunscreen polymer or sun 
screen silicone. 

29. The sunscreen or cosmetic composition as de?ned by 
claim 22, further comprising a UV-photoprotecting effective 
amount of particulates of at least one inorganic pigment or 
nanopigment. 

30. The sunscreen or cosmetic composition as de?ned by 
claim 29, said at least one pigment or nanopigment com 
prising titanium dioxide, Zinc oxide, iron oxide, Zirconium 
oxide, cerium oxide, or mixture thereof. 

31. The sunscreen or cosmetic composition as de?ned by 
claim 22, further comprising at least one active agent for the 
arti?cial tanning or darkening of human skin, or for the 
arti?cial tanning and darkening of human skin. 

32. The sunscreen or cosmetic composition as de?ned by 
claim 22, further comprising at least one cosmetically 
acceptable adjuvant or additive. 

33. The sunscreen or cosmetic composition as de?ned by 
claim 32, said at least one adjuvant or additive comprising 
a fat, organic solvent, thickening agent, softener, silicone, 
anti-foaming agent, hydrating agent, fragrance, preservative, 
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surfactant, ?ller, complexing agent, polymer, propellant, 
basifying or acidifying agent, dye, pigment, or mixture 
thereof. 

34. The sunscreen or cosmetic composition as de?ned by 
claim 22, comprising a vesicular dispersion, lotion, cream, 
milk, gel, ointment, suspension, paste, dispersion, poWder, 
solid stick, foam or spray. 

35. The sunscreen or cosmetic composition as de?ned by 
claim 22, comprising a makeup. 

36. The sunscreen or cosmetic composition as de?ned by 
claim 35, comprising an anhydrous or aqueous solid or 
paste, emulsion, suspension or dispersion. 

37. The sunscreen or cosmetic composition as de?ned by 
claim 22, comprising a shampoo, lotion, gel, emulsion, 
vesicular dispersion, hair dye or bleach, hair spray, or rinse. 

38. A method for protecting human skin, hair or both 
against the deleterious effects of ultraviolet irradiation, com 
prising topically applying thereto an effective 
UV-photoprotecting amount of the sunscreen/cosmetic com 
position as de?ned by claim 22. 

39. A method for protecting human skin, hair or both 
against the deleterious effects of solar radiation, comprising 
topically applying thereto an effective UV-photoprotecting 
amount of the sunscreen/cosmetic composition as de?ned by 
claim 22. 

40. A liposoluble, photostable, UV-photoprotecting benZ 
x-aZole-substituted silane or siloxane having the formula (1) 
or (2): 

in Which R is a C1—C3O saturated or unsaturated hydrocarbyl 
radical, a C1—C8 halogenated hydrocarbyl radical, or a 
trimethylsilyloxy radical; a is 1 or 2; the radicals R‘ 1, R‘2 and 
R3 are independently a C1—C8 linear or branched alkyl or 
alkenyl radical; and A is a radical having the structural 
formula (I): 

(I) 

(R2)m 
/0 \/ H \ 

| ‘ L— 

| l 

in Which L is a divalent radical (a) or (a‘); 

(ROI. 

R4 

in Which W is O or NH; Z is a C1—C6 linear or branched, 
saturated or unsaturated divalent hydrocarbyl radical, or a 
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substituted such radical bearing a hydroXyl substituent, or a 
C2—C8 linear or branched, saturated or unsaturated hydro 
carbyl radical; R4 is a hydrogen atom, a hydroXyl radical, or 
a C1—C8 linear or branched, saturated or unsaturated hydro 
carbyl radical; and p and q are each 0 or 1; the radicals R1 
and R2 are independently a hydrogen atom, a C1—C1O linear 
or branched alkyl radical or a C2—C8 linear or branched 
alkenyl radical, Wherein tWo adjacent R1 or R2 radicals are 
as de?ned above or together form an alkylidenedioXy radical 

22 
Wherein the alkylidene moiety has 1 or 2 carbon atoms; Y is 
C or N; and X is O, NR3, S When Y is C, or C When Y is N, 
Wherein R3 is a hydrogen atom, or a C1—C8 alkyl radical; and 
n and m are, independently, 0 or 1. 

41. The process according to claim 21, Where the com 
pound having the formula (9) is reacted With the compound 
having the formula (10) in the presence of boric acid. 

* * * * * 


